Knee osteoarthritis represents one of the most frequent conditions in the elderly population. This condition aff ects the whole joint, having an important impact on the patient's quality of life.
Introduction
Osteoarthritis represents a degenerative condition, which involves the articulations. This is characterized by the destruction of the cartilage and modifi cations that aff ect all anatomical elements of the joint (1) . The knee osteoarthritis is the most frequently met site (2) and is considered a disease of the whole joint, not only of the cartilage but also meniscus, ligaments, and muscles (3) . This leads to severe pain, joint instability and a decreased quality of life (4) The main factor that leads to knee osteoarthritis is aging (5) , probably as a consequence of degenerative processes that take 1 Balneal Sanatorium and Rehabilitation Techirghiol 2 Faculty of Medicine, University "Ovidius" of Constanta place.
Knee instability is found in a high percentage of the patients with knee osteoarthritis (6) , most of the times being self-reported. Ligaments play an important role in the stability of the knee joint. The ligaments control the range of motion and also provide mechanical reinforcement (7) . There are four major ligaments that provide this, anterior cruciate ligament, posterior cruciate ligament, lateral collateral ligament and medial collateral ligament (8) . The anterior cruciate ligament and posterior cruciate ligament prevent the antero-posterior sliding of the bones, while the lateral collateral ligament and medial collateral ligament prevent the side-to-side movement.
The primary objective of non-surgical interventions in patients with knee osteoarthritis is to improve the quality of life by improving the joint stability, functionality, reduce pain and prevent progression of osteoarthritis (9) .
In general, studies that evaluate nonsurgical treatment of osteoarthritis focus on pain relief (10) and function.
In this study, we assess the eff ect that complex medical rehabilitation treatment has on knee instability.
Material and method
The study was conducted on 102 patients diagnosed with knee osteoarthritis in Balneal Sanatorium and Rehabilitation Techirghiol from 01.07.2017 to 01.08.2018 out of which 58 completed the study. The rest of the patients withdrawn or lost in follow-up. The patients were evaluated before the fi rst intervention, at the 6 months readmission, and at 12 months readmission. There were three evaluations for each patient that completed the study.
The average age of the patients was 63.88 years, with a standard deviation of 10.42 years. Most of the patients were between 60 and 69 years old, and 83% were women, mostly coming from urban areas (62%).
We evaluated the infl uence of complex rehabilitation and physical therapy interventions on knee stability. The tests that we used were:
• The rehabilitation treatment of every patient was: mud baths from Techirghiol lake, hydrotherapy with saltwater, kinesiotherapy for the knee, electrotherapy, sonotherapy, laser therapy, magnetotherapy. This program was made by the patients every day for 10 days of treatment.
We compared the proportion of patients with positive or negative results for each time of measurement. To identify if there are statistically signifi cant modifi cations of the proportion of patients with positive results, we ran Cochrane's Q test with post-hoc analysis using Dunn's procedure with a Bonferroni correction for multiple comparisons. For Cochrane's Q test, we report the exact level of signifi cance. For pairwise comparisons, adjusted p-values are presented. We used a cut-off point for the signifi cance of p=0.05. For analysis, we used IBM SPSS Statistics 25.
Results

Anterior stability -Lachman Test
Lachman Test was positive in 74.1% of the patients at the initial evaluation. At the six month evaluation, the percentage of patients with a positive result was 48.3%, and at the 12-month evaluation, their proportion was 36% ( Figure 1 ). The results are statistically signifi cant (χ 2 (2)=31.58, p<0.001). 
Figure 1 Lachman test results in evolution
Compared to the initial percentage of patients with a positive Lachman test, there was a statistically signifi cant decrease in the percentage positive after six months (p<0.001) and after 12 months (p=0.001). There was no statistically signifi cant diff erence in the percentage of patients with a positive Lachman test between 6-month and 12-month evaluation (p=0.24) ( Figure 2 ).
F igure 2 Pairwise comparison Lachman test
Anterior Stability -Anterior Drawer Test
Anterior Drawer Test was positive, at the initial evaluation, for 65.5% of the patients. At the intermediary evaluation, done after six months from the fi rst admission, the percentage of patients with a positive result was 41.40% and dropped, at the 12-month evaluation to 31% (Figure 3 
Figure 3 Anterior Drawer Test results in evolution
The pairwise comparison revealed the fact that there were statistically signifi cant diff erences between results obtained at initial evaluation and 6-month evaluation (p<0.001) and between initial evaluation and 12-month evaluation (p<0.001). No statistically signifi cant diff erence was observed between 6-month evaluation and 12-month evaluation (p=0.352).
Posterior stability -Posterior Drawer Test
For testing the posterior stability, we used two tests. The Posterior Drawer Test and Reversed Lachman Test.
The results for the Posterior Drawer Test at initial evaluation identifi ed 50% of the patients with a positive result. The percentage of patients with positive results at 6-month evaluation was 48.3% and at 12-month evaluation, 48.3% of the patients had positive results (Figure 4 ). There were no statistically signifi cant diff erences (χ 2 (2)=2,p=1). 
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Figure 4 Posterior Drawer Test results in evolution
Posterior stability -Reversed Lachman Test
The Reversed Lachman Test is used for assessing the posterior cruciate ligament. The result was positive for 19% of the patients at the initial evaluation. At six month evaluation, 13.8% of the patients had a positive result, and at 12-month evaluation, 15.5% of the patients were recorded with a positive test ( Figure 5) . The diff erences are not statistically signifi cant (χ 2 (2)=1.75, p=0.556). 
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Medial stability test -Swain Test
In order to evaluate the medial stability, we performed Swain Test and Valgus Stress Test.
At the initial evaluation, using the Swain Test, 31% of the patients presented with a positive test. This percentage dropped signifi cantly at the six-month evaluation to 13.8%. At the 12 month evaluation, the percentage of patients with positive Swain Test continued to drop, reaching 10.3% ( Figure 6 ). The result is statistically signifi cant (χ2(2)=20.67, p<0.001). Pairwise comparison identifi ed the fact that between the initial evaluation and the evaluations conducted at six and 12 months, the diff erence is statistically signifi cant (p<0.001). Still, there is no statistically signifi cant diff erence between the six-month evaluation and the 12-month evaluation (p=1), as the proportion of patients with positive results is almost similar.
Medial stability test -Valgus Stress Test
For Valgus Stress Test we observed the same tendency, with an initial positive test for 67.2% of the patients. The percentage of positive tests dropped to 41.4% at the six-month evaluation and dropped further to 36.2% at the 12-month evaluation (Figure 7) . The diff erences between the three proportions are statistically signifi cant (χ 2 (2)=24.26, p<0.001).
Pairwise comparison identifi ed the fact that between the initial evaluation and the evaluations conducted at six and 12 months using the Valgus Stress Test, the diff erence is statistically signifi cant (p<0.001). There is no statistically signifi cant diff erence between the six-month evaluation and the 12-month evaluation (p=1). 
Lateral Stability -Varus Stress Test
Evaluation of the lateral stability with the Varus Stress Test found that, at the initial moment, 70.7% of the patients had a positive outcome. This percentage dropped considerably at the 6-month evaluation, to 46.6%, and dropped even more at 12-month evaluation, to less than 40% (39.7%) ( Figure 8 The pairwise analysis identifi ed statistically signifi cant diff erences of the proportion of patients with positive results between initial evaluation and 6-month evaluation (p<0.001) and initial evaluation and 12-month evaluation (p<0.001). Between the evaluations conducted at 6 months and 12-month evaluation, the diff erence in proportion was not statistically signifi cant (p=0.82).
Discussions
According to the results described, in the case of anterior stability evaluation, both tests used to evaluate the status of the knee, Lachman Test and Anterior Drawer Test showed improvements, with decreasing percentages of positive results following the first admission into the rehabilitation institution. After the second admission, which took place at a six months interval after the first one, the improvements were less important, the pairwise analysis showing differences that were not statistically significant.
For posterior stability, we used the Reversed Lachman Test and Posterior Drawer Test. Both of the tests showed minor improvements, the result is in both cases not statistically significant. Thus, the intervention did not influence the posterior stability of the osteoarthritic knee.
For the medial stability, evaluated through the Valgus Stress Test there was a statistically significant improvement, with a decrease of the percentage of patients with positive test result following the first rehabilitation intervention, but with no further improvement after the second intervention. In the case of Swain Test, the results are similar, showing and improvement over time, especially after the first course of rehabilitation.
Lateral stability, evaluated through Varus Stress Test also shows improvements after the first course of rehabilitation intervention, which is statistically significant. The effect improves further (but without being statistically significant) after the second course of treatment.
Conclusions
Complex rehabilitation programs are effective in improving knee stability in patients with osteoarthritis.
Posterior stability is not influenced by the complex rehabilitation program followed by the patients in this study.
